, , , Double whole cell recordings and voltage-sensitive dye imaging from the dendrites of pyramidal neurons revealed that the membrane of the apical dendrites is electrically leakier than that of other locations. A theoretical analysis predicts that the impact of synaptic inputs on the distal part of the dendrites can be more effective when the membrane resistivity is lower towards the end of the dendrite than when the resistivity is uniform. Vdendrite/Vsoma Hippocampal slices were made from 5-7 week rats, and were stained with RH414, a fluorescent voltage-sensitive dye. A Experimental setting. a Extracellular DC field gradient was applied by passing step DC current 1.2 mA, 400 msec between two parallel silver wires placed perpendicular to the somato-dendritic axis of CA1 pyramidal neurons. Extracellular field potential recording showed that the average gradient of the DC field was 40 mV/mm. b 16 16 photodiode-array was used to detect changes in membrane potential from cells in the CA1 field. B Typical examples of dye signals averaged over 64 times. a1 and b1 show montage of traces plotted at the corresponding locations the signal was recorded from. In a1 , the direction of the current was from the basal dendrites to the apical dendrites. Opposite direction in b1 . a2 and b2 show the spatial average of traces recorded from 16 photodiode elements in strips delineated in panel a1 and b1 . Numbers on the left are the distance from the cell body layer. C The amplitude of relative fluorescent change ∆F/F in response to basal-to-apical current and apical-to-basal current at different distances from the cell body layer. 
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